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♦NOTICES* r 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETA^ED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] While this invention can fall the rigidity of a block and raises the performance-traverse ability in a 
snow-and-ice way, without the block pattern which consists of two or more blocks formed in the tread section changing the image 
of the pattern a lot, it relates to the pneumatic tire which may improve abrasion resistance and abrasion resistance by attaining 
rigid equalization of the block with which configurations differ. 
[0002] 

[Description of the Prior Art] In order to raise the grip nature at the time of a run, and driving stability to the tread front face of a 
tire and to hold drainage nature, the block pattern which establishes a slot in this tread front face, and consists of a block is 
formed. While it is for raising many performances of a tire with sufficient balance as such a block pattern was described above, it 
serves also as the decorative intention, therefore a block pattern is formed in consideration of appearance. 
[0003] 

[Problem(s) to be Solved by the Invention] After a pattern is determined, attraction is improved fiirther, and in order for there to 
be a case where change of the performance of a tire, such as raising the performance-traverse ability [ in / a snow-and-ice way / 
further ] which improves further the performance-traverse ability in a snow-and-ice way, is demanded, plentifully and to satisfy 
the request, it is necessary to change the rigidity of the block which forms a pattern. 

[0004] Although the means of changing the configuration of a slot of changing composition or the degree of hardness of tread 
rubber can be considered in order to change the rigidity of a block, when changing the rigidity of a block using the 
aforementioned means, it may also happen to make it change to many of other performances of a tire, and to reduce appearance. 
[0005] the inside of the block group which forms a block pattern wholeheartedly as a result of research that artificers should solve 
the aforementioned problem — the block with large rigidity — a block front face — receiving — abbreviation — it found out 
reducing the rigidity of the block and getting by preparing two or more perpendicular foramen cecum ossis fomtalis 
[0006] It is based on including a with block, the hole which prepared two or more stomata into the block group by which this 
invention was formed in the tread front face with a block - By the ability falling the rigidity of each block in a block group, and 
making the block rigidity during a block balance It aims at offer of the pneumatic tire which raises abrasion resistance and can 
raise many performances of a tire — the performance-traverse ability in a snow-and-ice way may be improved — with sufficient 
balance. 
[0007] 

[Means for Solving the Problem] While this invention equips the carcass which turns up the surroundings of the bead core of the 
bead section through the sidewall section from the tread section, the interior of the tread section, and the outside of a carcass with 
the belt layer which consists of a belt ply of at least one sheet By preparing the slot which turns into the aforementioned tread 
section from the fluting extended to a hoop direction, and Yokomizo who crosses this fluting the block group which consists of a 
block divided by these slots - forming - moreover - a block group a hole the hole which equips this block front face with 
the stoma of the plurality extended at an abbreviation right angle, and an owner bottom from a with block front face, while 
including a with block It consists of that the aforementioned stoma has the circular cross section or a polygon more than square, 
the diameter of the maximum cross section of a stoma (d) the depth (I) of 0. 1 mm or more and 2mm or less, and a stoma The 

- rubber thickness of the block from the front face of a.hlQcklolhe.QuLwardJBeIdja£aieltJayer(H),^e.shal^ _„ ^ 

which subtracted 2mm from the rubber thickness (H) of the aforementioned block more deeply than 2/3 time of a difference (H-h) 

—with- the rubber thickness (h) of the slot from the groove-bottom-of the-aforementioned slot-to-the outward-field-of^ beU kyerr And 

it is the pneumatic tire which set the pitch between the centers of an adjacent stoma (p) to 2mm or more and 20mm or less. 

_[^)008] ^ — — 

[Function] the hole which equips a block group with two or more stomata — the with block is included Therefore, a block pattern 
is determined by the purpose which holds tire performances, such as improvement in improvement in driving stability, the 
reduction in noise, drainage nature, etc., and stabilizes them. Even if it is the case where originated in the various blocks which 
are two or more kinds from which a block surface area moreover differs remarkably being included in the block pattern, and an 
ununiformity arises in tire rigidity the large block of capacity — a hole — the rigidity of the block in the grounding field of a tire 
may be equated by considering as a with block 

[0009] while being able to perform the equation of the ground pressure in a grounding field and improving abrasion resistance by 
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this ~ a hole -- when the grip force increases in a with block, the index force in on load one and ofif-road one can be increased By 
facing running a snow-and-ice on the street to ******, and preparing a stoma, ****** of a block becomes certain to a 
snow-and-ice side, Hikami braking nature and the Hikami climb performance are improved, and moreover, the aforementioned 
stoma sucks up the water on a ground plane by capillarity, and raises the run stability and braking nature in a snow-and-ice road 
surface. 

[0010] that the cross section of the aforementioned stoma is circular, or DA shown in drawing 4 (B) besides a perfect circle form 
if it is circularly as shown in drawing 4 (A) although formed in the square shape more than square ~ the case of the square shape 
cross section which may form in any circular ellipse and is shovra in drawing 4 (C) - an hnperial mausoleum -- it is desirable to 
give roundness to the section When there are few rigid falls of a block of the diameter d of the maximum cross section in less than 
0. 1mm and they surpass 2mm, while the grip force is remarkably conversely inferior in the reduction of rigidity of a block, there is 
a possibility of being easy to produce ****** and damaging the front face of a block. 

[001 1] case [ moreover, ] the difference (H-h) of rubber thickness H of a block and rubber thickness h of a slot of depth 1 of a 
stoma is shallower than 2/3 time ~ a hole -- when a rigid change of a with block does not reach the interior of a block and cannot 
aim at wear-resistant improvement and improvement in the Hikami performance, it may happen Conversely, if depth 1 of a stoma 
becomes deeper than the depth which subtracted 2mm from rubber thickness [ of a block ] H, the intensity of the tread rubber 
layer itself will fall and the endurance of a tire will be reduced, in addition, a stoma - the direction of the tire meridian - and 
although it arranges to multi-stage and also you may allot still more irregularly the sense which inclines to the tire equator, let the 
pitch P between adjacent stoma centers be the range of 2mm or more and 20mm or less Pitch p - less than 2mm the rubber 
between stomata thin ~ becoming ~ a hole - if the aforementioned pitch p surpasses 20mm while the risk of a tear arises in a 
with block " a hole - it does not contribute to reducing the rigidity of a with block 

[0012] While it can prevent like the case where the so-called heel and tow wear which partial wear produces in the run direction 
back end of a block by preparing two or more such stomata prepare S AIPINGU in this block and endurance is improved Since 
the fall cutting off the hardened snow side made into the fault at the time of preparing S AIPINGU of shearing force is not seen but 
can hold wet grip nature, it heightens attraction and can raise performance-traverse ability snow-and-ice on the street, such as the 
Hikami climb nature. 
[0013] 

[Example] One example of this invention is explained based on a drawing below. While being built over the carcass 6 of the 
shape of the bead core 5 which a pneumatic tire 1 has the sidewall sections 3 and 3 extended from the ends of the tread section 2 
to the method of the inside of tire radial, and the bead sections 4 and 4 located in the edge within radial of this sidewall section 3, 
and is prepared in each bead sections 4 and 4, and a toroid which passes along the aforementioned sidewall sections 3 and 3 and 
the tread section 2 among five in drawing, the belt 

[0014] The aforementioned carcass 6 is the so-called radial which arranged the carcass code at the angle of 30 - 90 degrees by 
this example to the equator C of a tire, or the direction array object of a semi radial, and fiber codes, such as nylon, polyester, 
rayon, and an aromatic polyamide, are adopted as a carcass code. 

[00 1 5] By this example, as for the aforementioned belt layer 7, the belt plies 7a and 7a of two sheets are allotted toward the radial 
outside of a tire from a carcass 6 side. Moreover, the belt layer 7 is inclined and allotted to each belt ply, and is equipped with the 
belt which crosses mutually, and the other steel code of fiber codes, such as nylon, polyester, rayon, and an aromatic polyamide, as' 
well as a carcass 6 is used by this belt. 

[0016] The tread section 2 is equipped with the fluting 9 which consists of 1 st fluting 9 A of the shape of zigzag which passes 
along the tire equator C top as shown in drawing 2 , one pair of 2nd flutings 9B and 9B extended in the shape of a straight line to 
the tire hoop direction which faces across the tire equator C, and this 2nd fluting 9B arid 9B and the 3rd fluting 9C and 9C allotted 
between the tread edges E, respectively. Two or more 1st Yokomizo lOA which furthermore connects between the above 1st, the 
2nd fluting 9A, and 9B to the tread section 2 - Yokomizo 10 containing Yokomizo 10C[ of** two or more 3rd ] - which 
connects the 2nd, the 3rd fluting 9B, Yokomizo 10B[ of ** two or more 2nd connect between 9C ] - and the 3rd fluting, and the 
tread edge E is made, in addition - this example - each fluting 9 and each **** 10 ~ the channel-depth J ~ abbreviation - it is 
supposed that it is the same 

[0017] The slot 1 1 which consists of the aforementioned fluting 9 and Yokomizo 10 is established in the tread section 2, thus, by 
these slots 1 1 The 1st example 01 of a block which consists of the 1st block Bl ~ between 1st fluting 9 A and 2nd fluting 9B 

Between 2nd fluting 9B and 3rd fluting 90, 3rd block train 03 which the 2nd block train-G2 which.consists.of the. 2nd block 

B-2" becomes from 3rd block BC- between fluting 90 of **** 3 and the tread edge E is made, respectively, moreover, these 1 st 

[ the ] andthe 2nd - the 3rd block of the block-group-1'3 is formed in the tread section-2-ofB-lrB^27and-B3-(it-isxalled-block-l-2- 

when naming generically) 

[0018] in order that capacity may be formed-in-size compared with the l stblock-B l-and-2nd-block-B-2-may-lessen-the-rigid 

difference between the 1st, the 2nd block Bl , and B-2 in this example for this reason - every - 2nd block B-2- is alike, 
respectively and two or more stomata 14 are formed By the range of 0.5mm - 2mm, and this example, the major axis d is set as 
1 .2mm, and the minor axis dl is set as 0.8mm for the major axis d which are nothing and its diameter of the maximum cross 
section about the DA round shape to which a stoma 14 makes the direction of the tire meridian a major axis in this example. 
[0019] The aforementioned stoma 14 is set as the range shallower than the depth which subtracted 2mm from the rubber 
thickness of block 1 2 more deeply than 2/3 time of the difference (H-h) of rubber thickness H of the block of the depth 1 from 
surface 1 2a of block 1 2 to the outward field of the belt layer 7, and rubber thickness h of the slot from groove bottom 1 1 a of a slot 
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1 1 to the aforementioned outward field of the belt layer 7. In this example, the aforementioned depth 1 is set up by 4/5 lime the 
difference (H-h) of rubber thickness H of a block, and rubber thickness h of a slot. 

[0020] The stoma 14 is arranged in the shape of a grid in block B-2 of the above 2nd by arranging the diameter d of the maximum 
cross section with the sense of the tire meridian, and arranging it. and preparing in a hoop direction multi-stage by this example. 
Moreover, both the pitches p between the centers of the stomata 14 and 14 which a stoma 14 adjoins are setting the direction of 
the tire meridian, the contiguity pitch, and the interstage pitch of a tire hoop direction to 10mm by this example at the range of 
2mm or more and 20mm or less, hi addition, if the aforementioned stomata are the adjacent stoma 14 and a range whose 14 
aforementioned pitch p is 2mm - 20mm, you may arrange them still alternately more irregularly. 

[0021] Thus, in the direction of the tire meridian, a major axis is turned, a stoma 14 is arranged, to a case, when it is effective and 
allots alternately or at random to a heel, tow wear, and shoulder omission wear, the noise made at the time of landing is 
distributed, and low noise-ization can be attained. 

[0022] Thus, in this example, it compares with the 1 st block B 1 , aforementioned stoma 1 4 is prepared in 2nd block B-2 with 
large capacity, and the 1st, the 2nd block Bl, each block rigidity of B-2, etc. are made small, hi addition, the 3rd block B3 which 
forms 3rd block group G3 prepared in a shoulder region is not hindered by preparing a stoma, either, in order to lessen the 
difference of block rigidity, hi order to raise the abrasion resistance of the tread section 2 furthermore, while making high the 
rubber degree of hardness of the tread section 2 compared with the usual thing, the stoma by the aforementioned composition can 
be prepared [ all blocks formed in the tread section 2 ], and the performance-traverse ability in a snow-and-ice way can also be 
raised by lowering block rigidity. 
[0023] 

[Specific Example(s)] the specification which tire size is 7.00R1 5, and is shown in Table 1 about the tire which has the 
composition shown in drawing 1 and 2 — building a prototype (examples 1 -3) -- the performance was tested In addition, it tested 
by having combined also about the conventional tire (example 1 of comparison) which does not prepare a stoma, and the tire 
besides this application composition, and the performance was compared. 
[0024] A test condition is as follows. 

1) Wear-resistant 1 .5 ton Equipped the truck of a product, it was made to run general on the street, and mileage until it wears a 
tread side out 1mm was expressed as the index which sets the example 1 of comparison to 100. 

[0025] 2) The same vehicles as on-load driving stability and off-road driving stability and Hikami driving stability I term were 
equipped, and while making it run a general way, gravel road, and flow top, respectively and judging by the feeling of a driver, the 
example 1 of comparison was expressed as the index set to 100. 

[0026] 3) Equip the same vehicles as wet grip nature 1 term, and it was made to run the wet road surface, and while judging by 
the feeling of a driver, the example 1 of comparison was expressed as the index set to 100. 

[0027] 4) The same vehicles as Hikami climb nature 1 term were equipped, and the distance which inclination made the vehicle 
advance into at initial velocity fixed on 8% of inclination flow, and the vehicle reached was expressed as the index which sets the 
example 1 of comparison to 100. 

[0028] 5) The same vehicles as Hikami braking nature I term were equipped, while making it run the examination road surface 
top formed of the flow at the rate of 30 km/H, the brake was slammed with a four-flower lock, the brake stopping distance until a 
vehicle stops was measured, and the inverse number value of the distance was expressed as the index which sets the example I of 
comparison to 100. 
[0029] 
[Table 1] 
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[0030] That many performances are synthetically excellent again compared with the thing of the example of comparison made the 

thing of each example clear as a result of the test. 

[0031] 

[Effect of the hivention] the hole which equips with two or more stomata the block group which prepares the pneumatic tire of 
this invention in the tread section like a ** top, since the pitch between the overall diameter of the aforementioned stoma, the 
depth, and a stoma is regulated, respectively while including a with block Between blocks, even if it is the case that the variation 
in block capacity is large, the rigid difference of each block can be balanced by the low side by the stoma. In order that it raises 
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abrasion resistance and not only improves the attraction in off-road one, and driving stability, but a grip performance may increase 
on the occasion of a run of a snovv-and-ice way and a stoma may absorb water by capillarity, When climbing ability increases, and 
Hikami braking nature improves and driving stability improves, the Hikami performance-traverse ability can be raised. 



[Translation done.] 
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